Pleomorphic adenoma is the most common parotid neoplasm. It has a relatively high rate of recurrence after surgery. Imaging features of recurrent parotid pleomorphic adenoma have been infrequently reported in the radiology literature. In the present study, we reviewed our institutional experience with imaging of recurrent parotid pleomorphic adenomas.
RESULTS:
We found a high incidence of multiple lesions in the operative bed, most of which were extremely bright on T2-weighted images; some of the lesions demonstrated a cystic appearance with peripheral enhancement. We also noted tiny lesions in the subcutaneous fat and in regions distant from the immediate operative bed.
CONCLUSION:
Although recurrent disease is usually clinically apparent, sometimes prior surgical history is lacking or recurrence may be detected on routine surveillance imaging after initial surgery. The presence of solitary or multiple subcutaneous T2 hyperintense lesions in the operative bed, subcutaneous fat, and/or spaces adjacent to the parotid in patients with prior parotidectomy for pleomorphic adenoma is consistent with the diagnosis of neoplastic recurrence. The radiologist should maintain a high index of suspicion for recurrent pleomorphic adenoma with this characteristic imaging appearance. P leomorphic adenoma, or benign mixed tumor, is the most common tumor of the parotid gland and represents 70% of all parotid neoplasms. 1 It is a slow-growing benign neoplasm, most commonly seen as a solitary lesion. Histologically, it is characterized by the presence of cellular pleomorphism and is composed of an epithelial and connective tissue component within a stroma of mucoid, myxoid, chondroid, and osteoid origin. 2 The tumor is surrounded by a delicate and incomplete pseudocapsule and often has microscopic fingerlike projections into the surrounding parotid tissue. This fact may help explain why the historic technique of enucleation of the tumor with minimal exposure and no margin of normal tissue led to a rate of recurrence between 20% and 45%. 3, 4 Presently, various extents of parotidectomy with identification and preservation of the facial nerve are the procedures of choice for treatment of pleomorphic adenomas. 5 This has decreased the rate of recurrence to 1%-4% during the past several decades, though the rate of recurrence is still not well documented. 4 Recurrences usually occur within the first 10 years following initial surgery, and rarely, recurrences have been reported as long as 45 years after the initial surgery. [6] [7] [8] The major risk factors for recurrence of benign mixed tumors include enucleation and rupture of the tumor at the time of surgical resection. 9 Other associations for increased risk of recurrence include hypocellular tumors, 10 younger age at initial presentation, 11 female patients, 12 and tumors that have already recurred. 13, 14 Management recommendations for recurrent tumors include observation, local or extensive surgery, radiation therapy, or a combination of these. 12, [14] [15] [16] [17] Recurrences are often extensive and multifocal, making the risk of facial nerve damage and re-recurrence high. 8, 12, 18 Malignant transformation to carcinoma is a well-known entity, and the literature reports a rate of between 1.4% and 6.3% in the larger series of patients. 19 The risk of malignant transformation seems to be higher in patients older than 40 years of age, men, and patients with solitary nodules over 2 cm. 8 The risk of malignancy has also been linked to the frequency of recurrence. 14, 20 Although recurrent parotid pleomorphic adenomas have been the subject of much attention in the clinical literature, especially pertaining to management issues, there is a relative paucity of information defining the imaging characteristics of these lesions in the radiologic literature. 15, [21] [22] [23] Multiplicity of lesions has been described as a reliable indicator of recurrence in the parotidectomy bed of patients with prior pleomorphic adenoma resection. 21 In the present study, we reviewed our institutional experience with imaging of recurrent parotid pleomorphic adenomas. We describe a spectrum of findings in patients with recurrent pleomorphic adenoma of the parotid gland and emphasize the importance of recognizing tiny (subcentimeter) lesions.
Materials and Methods
At our institution, approval from the institutional review board (IRB) is required for imaging and clinical chart review, even for retrospective studies. Approval was obtained from the IRB for the study. Contrast-enhanced MR images of the neck (21 patients) and contrast-enhanced CT scans of the neck (3 patients) in 24 patients (9 men, 15 women; age, 29 -63 years) with recurrent pleomorphic adenoma of the parotid gland were retrospectively reviewed as to lesion margins, site, multiplicity, signal intensity, and enhancement pattern by 2 neuroradiologists. All patients had initially undergone surgery ranging from enucleation to partial parotidectomy to complete parotidectomy for pleomorphic adenoma from 11 months to 40 years before recurrence. Recurrence was proved pathologically in all patients.
Results
Both solitary and multiple lesions were seen. Multiple lesions were seen in 16/24 (66%) patients (Table) . All recurrent nod- ules were well circumscribed with smooth margins. On MR imaging, marked hyperintensity on T2-weighted images was noted in 18/21 (85%) patients (Figs 1 and 2 ). Three patients had lesions that were iso-to hypointense on T2-weighted images relative to the normal parotid tissue. There was a variable pattern of enhancement, ranging from peripheral enhancement (9/21 patients) (Fig 3) to solid enhancement (2/21 patients) to mixed heterogeneous solid and peripheral enhancement (6/21 patients) (Fig 4B) . There was no enhancement in 3/21 patients. Gadolinium-enhanced images were nondiagnostic in 1 patient. Five patients had large infiltrative multiloculated T2 hyperintense lesions, of which 3 demonstrated peripheral enhancement and 2 demonstrated both peripheral and solid enhancement (Fig 4) . The 3 patients who underwent enhanced CT imaging demonstrated marginated solidly enhancing lesions. Recurrent nodules in the subcutaneous tissue were seen in 14/24 patients ( Figs 1A and 5) . Several of the lesions were tiny, ranging from 2 to 6 mm (13/24 patients) (Figs 1 and 2 ). Lesions were not confined to the parotid but were seen in areas distant from the operative bed, including the postauricular region, the masticator space, the parapharyngeal space, and inferior to the parotid tail along the carotid sheath (7/24 patients) ( Figs 1B and 6 ).
Discussion
Histopathologically, pleomorphic adenomas are divided into 3 types: myxoid (or stroma-rich), cellular, and classic types. Myxoid or hypocellular tumor is the most common subtype, which also demonstrates the highest incidence of capsular thinning or areas of capsular absence and pseudopodia formation, 10 leading to increased propensity for recurrence. Recurrences are more likely in patients who develop the primary tumor at an earlier age; the reason for this is not entirely clear. 11 Some variation of segmental parotidectomy with facial nerve dissection is the standard surgical approach to treat pleomorphic adenomas of the parotid gland. Enucleation of the tumor yielded the highest recurrence rate (30%) and is no longer a treatment option. 16, 24, 25 When the capsule is ruptured during superficial parotidectomy with facial nerve dissection, the rate of recurrence is 5%. 5 Our hospital is a large tertiary care center for head and neck cancer, and most of the patients in our study were referred from peripheral medical centers. Therefore, we were unable to obtain details of the type of initial parotid surgery performed in many of these patients.
Multiplicity of recurrent pleomorphic adenomas is well described in the ear, nose, and throat (ENT) literature. 6, 14, 15, 26, 27 Multiple lesions have been shown to be an indicator of recurrence in a prior imaging study. 21 In our study, we found multiplicity of lesions in 16/24 (66%) patients, which is in keeping with prior imaging and ENT literature. 15, 21, 23 The presence of A B Fig 1. A, 55-year-old woman who underwent superficial parotidectomy 22 years before recurrence. Axial fat-suppressed T2-weighted MR image demonstrates marked T2 hyperintensity of multiple recurrent pleomorphic adenoma lesions on the right. Subcutaneous location of lesions is also noted on this image (arrows). B, Also noted are multiple T2 hyperintense recurrent lesions at the right stylomastoid foramen (white arrow), the right parapharyngeal space (asterisk), and the superficial parotidectomy bed on this axial fat-suppressed T2-weighted MR image.
Fig 2.
A 40-year-old man with near-total right parotidectomy performed 34 years previously. There is marked T2 hyperintensity in a tiny recurrent pleomorphic adenoma lesion (arrow).
multinodular recurrence is probably related to pseudocapsular tear and inadvertent tumor spillage. 3, 9 Microscopic disease beyond capsular margins and multifocal disease are also implicated in recurrence of benign mixed tumors. 14 We found a fair number of lesions in the subcutaneous tissue and in locations distant from the surgical bed, probably related to tumor spillage during surgery. Some of these lesions were quiet small but were symptomatic, leading to imaging detection directed by clinical examination/palpation. This correlates with reported histopathologic findings of numerous submillimeter nodules in recurrent lesions. 28 The clinical presentation of patients with recurrent pleomorphic adenoma of the parotid gland includes multiple nontender lesions in the prior surgical bed, which are slow-growing and often underestimated by palpation. 29 At our institution, routine imaging surveillance is performed after surgery for pleomorphic adenoma, and in 1 of our patients, the lesion was clinically occult and detected only on follow-up imaging. Another lesion was detected on imaging of the neck performed for unrelated indications. The recurrent tumors were almost universally hyperintense on T2-weighted images, recapitulating the imaging characteristics of the original tumor.
Most pleomorphic adenomas are very bright on T2-weighted images due to presence of myxoid material. 30 The myxoid subtype has been shown to be the predominant subtype in recurrent pleomorphic adenomas. 28 Cystic-appearing nodules with peripheral enhancement were seen in 8 patients. Five patients had large infiltrative multiloculated T2 hyperintense lesions with both peripheral and solid enhancement. These patients had remote surgery ranging from 10 to 35 years (mean, 22.6 years) before presentation. The long time interval between initial surgery and recurrence presumably allowed these lesions to attain a sizeable volume. Two patients had T2 hypointense lesions with peripheral enhancement, which likely reflected the high proteinaceous content of the recurrent cystic lesions. The enhancement pattern of recurrent nodules was variable, ranging from solid and homogeneous to heterogeneous to rim enhancement (cystic pattern). Heterogeneous enhancement is likely due to areas of fibrosis and necrosis. In our series, no bony destruction or calcification was noted with the recurrent lesions, though this was described in a prior case series. 23 
Conclusion
In conclusion, we present the spectrum of imaging findings seen in recurrent pleomorphic adenomas. The presence of solitary and especially multiple subcutaneous nodules, or T2 hy- Fig 4. A 55-year-old man with recurrence 35 years after initial surgery. A, Axial T2-weighted fat-suppressed image demonstrates a multiloculated T2 hyperintense mass superficial to the right masseter muscle (arrows). B, There is a heterogeneous enhancement pattern noted on the postgadolinium image (arrows).
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Fig 5.
A 58-year-old woman who presented with recurrence 40 years after surgery. Axial T1-weighted MR image through the neck demonstrates a tiny nodule in the subcutaneous fat overlying the right parotid surgical bed (arrows).
perintense lesions spanning multiple spaces adjacent to the parotid/operative bed in patients with prior parotidectomy for pleomorphic adenoma, should suggest the diagnosis of recurrence. Although most imaging studies are guided by clinical examination, the radiologist should maintain a high index of suspicion for this entity even if a surgical history is lacking because evidence of tumor enucleation is usually undetectable on imaging.
